Abstract. Frame theory plays an important role in field of the engineering and technology because of their redundancy properties. In this paper, symmetric fusion wavelet frames with several generators are constructed from any fusion wavelet frames given, which generalizes the existing result to the case of several generators in higher dimension.
. In fact, Gabor systems and wavelet systems are special cases of fusion wavelet systems. Fusion wavelet systems have been used to some problems in harmonic analysis and operator theory [9, 10] .
In paper [11] , authors classified fusion wavelet systems by the theory of generalized shift invariant systems and gave a sufficient condition of fusion wavelet system to be a frame. In paper [12] , authors presented more examples with better properties of fusion wavelet frames.
It is well known that the symmetry of wavelet plays an important role in applications. In [14] , authors gave a good way to construct symmetric wavelet frames from any wavelet frames given. Motivated the paper [13] , we will discuss the case of fusion wavelet systems in this paper. Of course, our way combines with some ways in wavelet analysis and Gabor analysis.
In this paper, symmetric fusion wavelet frames with several generators are constructed in higher dimension from any fusion wavelet frames given, which generalizes the existing result in [14] to the case of several generators in higher dimension. This way improves largely the amount of wavelet family.
Preliminaries
Throughout this paper, the following notations will be used. R and Z denote the set of real numbers and the set of integers, respectively. 2 2 ( ) L R is the space of all square-integrable functions, and , < ⋅ ⋅ > and · ‖‖ denote the inner product and norm in 2 2 ( ) L R , respectively, and 2 ( ) l Z denotes the space of all square summable sequences.
Let us recall the definition of frame. , .
The numbers , C D are called lower and upper frame bounds, respectively (the largest C and the smallest D for which (2.1) holds are the optimal frame bounds). Those sequences which satisfy only the upper inequality in (2.1) are called Bessel sequences. 
it is called an alternate dual frame of { } i i N f ∈ . Then, we will give the definitions of a fusion wavelet frame and the frame wavelet fusion functions.. Definition 2. 2 We say that the fusion wavelet system defined by (1.1) is a fusion wavelet frame if it is a frame for 2 2 ( ) L R . Then, the vector functions 1 2 ( , , , )
is called the frame fusion wavelet functions.
Symmetric Fusion Wavelet Frames
In this section, we will construct symmetric fusion wavelet frames with several generators in higher dimension from any existing fusion wavelet frames.
For fixed function family
, define new symmetric or antisymmetric functions about origin as the following:
Thus, we have 
( ) L R with frame bounds 1 2 , C C , then fusion wavelet system
is a symmetric frame for 2 2 ( ) L R about origin with frame bounds 1 2 , C C , where the functions 
 is a frame with frame bounds 1 2 , C C , then, we have
In the following we will calculate the series
From property of inner product, we can deduce For any complex numbers 1 2 , z z , it is well known that the following equality holds 
